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During  the  course  of  a  prolonged  investigation  of  experimental 
pneumonia, a  red blood cell count was made as a  routine procedure. 
Our first thought was that there would be a  compensatory rise in the 
number of erythrocytes to counteract the effect of interference with 
blood  oxidative processes  in  the  lung as  a  result  of the pneumoni¢ 
lesions.  We found otherwise. 
In  the  work  on  pneumonia  some  60  dogs  were  employed.  Of 
these,  36  were  studied  for changes taking place  in  the blood. 
1. inoculated with B. bronchisepticus, 14 animals (Nos. 1 to 14). 
8 satisfactory: 2 killed, 3 died, 3 recovered. 
6 unsatisfactory: 1 died too soon, 5 ineffective inoculations. 
2.  Inoculated with Streptococcus hcvnolyticus, 3 animals (Nos. 16, 17, and 15). 
1 satisfactory, recovered. 
2 unsatisfactory, ineffective inoculations. 
3.  Inoculated with Streptococcus ~iridans, 2 animals (Nos. 20 and 24). 
1 satisfactory, recovered. 
1 unsatisfactory,  ineffective inoculation. 
4. Inoculated with Pneumococcus Type I, 1 animal (No. 21). 
I unsatisfactory, ineffective inoculation. 
5.  Inoculated with B. influenz~ 1 animal (No. 22). 
1 satisfactory, recovered. 
6.  Inoculated with B. mucosus  capsulatus,  39  animals  (Nos. 15, 19, 23, and 
25 to 60). 
25 satisfactory: 1 killed, 16 died, 8 recovered. 
14 unsatisfactory: 7 died too soon, 2 inadequately observed,  5 ineffective 
inoculations. 
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It is to be noted that 46 of the  dogs were successfully inoculated 
and showed clinical symptoms of pneumonia.  Of this number, eight 
died within 18 hours of inoculation, so that it was impossible to obtain 
observations upon them. 
Inoculations were made by  tracheal insufflation  (1).  Fifteen to 
twenty cultures of a  24  hour growth of the organisms on L~fl]er's 
slants were suspended in  10  cc.  of Ringer's  solution.  The animal 
was anesthetized and a small rubber tube was passed down the trachea 
through  the  mouth  to  the  tracheal  bifurcation.  The  suspended 
organisms were injected through this tube by syringe, and were im- 
mediately followed by 10 cc. of Ringer's solution, and then by 10 cc. 
of air.  The purpose of this was to blow the trachea clean, and to 
spread  the  organisms  as  far  as  possible  into  the  bronchial  tree. 
The dog was kept  under ether for 5 minutes longer to prevent the 
coughing up of any of the organisms. 
In the successfully inoculated and observed animals, lung lesions 
were followed by fluoroscope and x-ray examination; 20 cc. of blood 
were drawn  daily until  death  or  recovery, for  the  different blood 
determinations, and lung ventilation was daily recorded by means of 
a body plethysmograph.  A report on these observations will be made 
at some later time.  The blood was drawn from the femoral artery 
into an oxalated syringe through the intact skin, with suitable aseptic 
precautions  and  means  to  prevent  hemorrhage.  In  this  manner 
drculating blood was obtained for the counts, obviating any chance of 
securing blood diluted with serum as in the cases in which blood is 
drawn from ear punctures.  The dilution resulting from washing the 
syringe with sterile saturated potassium oxalate solution before draw- 
ing the blood may be considered negligible. 
Erythrocyt~ counts  in  duplicate,  with  the  American  standard 
hemocytometers with  Levy  counting  chambers  certified by  the 
Bureau of Standards,  were made on  thirty of  the  thirty-six satis- 
factory dogs.  In  all  these animals a  marked decrease in  red cells 
was noted as  the disease progressed.  If the animal recovered, the 
tendency to  return to a normal count was not pronounced or in pro- 
portion to the speed of recovery.  A typical animal, for instance,inocu- 
lated with  Bacillus  bronchisepticus (No. 6) had a normal erythrocyte 
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lungs diffusely shaded, the count was 5.2 million.  2 days later, with 
the right lung densely shaded, and the dog very sick, the count had 
fallen to 4.4 million, and 3 days later, just before the animal died, the 
count was 3.6 million.  In a  dog which recovered from a  Bacillus 
bronchisepticus  infection (No.  9),  the normal erythrocyte count was 
6.8 million; 3 days after inoculation, with marked distemper and the 
left lung diffusely shaded, the count was 5.1  million; the next day, 
with both lungs cloudy, the count was 4.5 million; on the following 
day, however, with the lungs clearing and the animal's physical con- 
dition markedly improved, the count was 4.2  million; and  2  days 
later, with the lungs clear,  the count had risen only to 5.2 million. 
The same general effect was noted in the animals successfully inocu- 
lated with streptococcus and influenza organisms.  Typical erythro- 
cytic effects after  inoculation with  Bacillus  mucosus  capsulatus  are 
shown in Table I. 
The uniformity of the results raised  the question as  to  whether 
there was an actual loss of circulating erythrocytes, or whether the 
blood was merely diluting.  Accordingly, blood volume determina- 
tions by means of the method of Keith, Rowntree, and Geraghty (2), 
hemoglobin determinations by Palmer's method (3), and hematocrit 
determinations were made on a small number of the dogs successfully 
inoculated with Bacillus mucosus capsulatus.  The results are shown 
in Table I.  Blood volume, within the limits of error of the method, 
remained constant; the hemoglobin fell approximately in proportion 
to the fall in the number of red cells, and there was a marked increase 
in plasma with a  corresponding fall in the mass of formed elements. 
These considerations indicate an  actual loss of erythrocytes in  the 
effective circulation, without a compensatory regeneration. 
Histological search through the tissues of the various organs after 
death revealed the red cells in different stages of degeneration in large 
quantities in the capillaries and tissue spaces of the lungs, liver, spleen, 
and intestinal walls.  The capillaries in all these organs were fairly 
gorged with red cells,  and even in the capillary network of the glo- 
meruli of the kidney there were more red cells than in normal animals. 
The tissue spaces did not contain erythrocytes except in the lungs and 
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The literature on the subject of the variations in the number of erythrocytes in 
pneumonia is scanty.  Cabot (4) notes clinically that there may be a slight anemia 
following the  crisis in  pneumonia,  and  cites  Grawitz  as  stating  that the post- 
critical relaxation of peripheral vessels causes  a  dilution of  the  blood with  an 
apparent loss of red ceils.  Rosenow (5) cites Boeckman as saying that the num- 
ber of erythrocytes is proportional to the degree of temperature in pneumonia, and 
himself declares that  there is scarcely any infection in which  the production of 
TABLE  I. 
Effect of Inoculation u,  itb B. mucosus capsulatus  on Erytbrocytes in Dogs. 
Erythro-  Hemo-  Blood  Plasma.  Corpuscles.  Dog No.  DatJ ~.  Weight.  cytes  globin,  volume. 
per  c.mm. 
IP~  kg.  million  ptr cent  cc.  per cent  per cent 
49  Aug.  4  9.1  7:2  125  54  46 
Died.  "  5  9.0  6.1  105  58  42 
51  "  15  6.6  7.3  115  590  54  46 
Recovered.  "  16  6.4  6.0  101  610  59  41 
52  "  16  9.6  7.5  127  1,090  44  56 
"  17  9.5  5.6  104  1,060  51  49 
"  18  9.4  5.5  101  1,030  52  48 
Recovered.  "  19  9.5  6.3  110  960  52  48 
57  Nov.  3  9.2  7.2  102  54  46 
"  $  9.1  7.0  101  980  54  46 
Died.  "  7  8.0  4.2  53  920  69  31 
59  "  17  5.8  6.3  105  600  59  41 
"  21  5.6  5.3  90  610  63  37 
Died.  "  22  5.1  4.2  76  65  35 
60  "  23  8.0  7.2  97  42  58 
Died.  "  25  6.8  5.3  80  53  47 
The figures for the 1st day in each case are normal, before inoculation. 
anemia is so rapid as in pneumonia.  Burnett (6), however, in discussing croupous 
pneumonia  in horses,  notes  that  the  number  of erythrocytes does not  greatly 
change, except sometimes to increase slightly because of the concentration of the 
blood due to loss of fluid. 
We  observed  that  three  of  the  animals in which  pneumonia  had 
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their own  chosen curled  up  position,  quickly became dyspneic and 
cyanotic when placed on their backs. 
Erythrocyte counts,  blood  volume,  hemoglobin,  and  hematocrit 
determinations were made upon one control animal.  This dog lost 
approximately the same amount of blood as the others, and was sub- 
jected to the same manipulative, fluoroscopic, and x-ray procedures, 
with the exception that it was not inoculated with any organism.  The 
results are shown in Table II.  It may be seen that such variations as 
occurred in the determinations were insignificant. 
TABLE  II. 
Control Dog. 
Erythro-  Blood  pJm..~.  Corpus¢~  Date.  Weight.  cytes  Hemoglobin.  volume. 
Per c.mm. 
1921  kg.  ~ill~ra  #or ae~  ¢¢.  ~r  ¢e~  #el ce~ 
Oct.  7  7.2  6.2  98  800  5i  49 
"  10  7.3  6.4  100  790  52  48 
"  14  7.2  6.1  97  740  54  46 
S~ARY. 
Erythrocyte counts,  blood  volume,  hemoglobin,  and  hematocrit 
determinations on a  series of dogs suffering from experimental pneu- 
monia induced by the tracheal insulation of Bacillus bronchisepticus 
and Bacillus mucosus capsulatus indicate that in this condition there 
is  an actual loss of circulating erythrocytes, without compensatory 
regeneration. 
Postmortem examination of the organs of these animals revealed 
red cells in various stages of degeneration in the capillaries and tissue 
spaces of the lungs, liver, spleen, and intestinal walls, 
We wish to thank Professor W. J. Meek and Professor P. F. Clark 
for encouragement in this work. 
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